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Heat-inactivation of sheep and goat sera was reported to enhance microscopic agglutination (MA) titers for Leptospira interrogans serovar hardjo. 4 Initial studies 4 had revealed prozone reactions in about 3% of sheep sera tested. Prozone reactions make interpretation of the MA test difficult and further add to the subjective nature of the test. However, inactivation at 56 C for 10 minutes yielded reactions that were clear and easily interpreted. Subsequently, 9.5% of 724 sheep sera that were negative on initial MA screening yielded positive results following inactivation. In addition to heatinactivation, treatment of the serum with ethylenediaminetetraacetic acid (EDTA) eliminated the prozone reactions, suggesting that complement proteins may have been involved in inhibition of the agglutination reaction. Complement proteins were associated with prozone reactions in sera from sheep inoculated with strain 19 Brucella abortus. 1 The purpose of this investigation was to examine sera from domestic animals other than sheep for the presence of agglutinating antibody to L. interrogans serovars before and after heat-inactivation.
The MA test was performed according to a standardized procedure, 2 except that 0.05 ml of serum, buffer, and live antigens were used. Serial 2-fold dilutions of sera (1:50-1:6,400) were prepared in phosphate buffered saline (pH 7.2). The 12 serovars used as antigens were as follows: australis Table 1 . Leptospira agglutinating antibody titers in 3 horse sera before and after heat-inactivation at 56 C for 10 min.
(Ballico), autumnalis (Akiyami A), ballum (Mus 127), bataviae (Swart), canicola (Hond Utrecht IV), grippotyphosa (Andaman), hardjo (Hardjoprajitno), icterohaemorrhagiae (RGA), pomona (Pomona), pyrogenes (Salinem), tarassovi (Perepelicin), and wolffi (3705). The antigens were propagated in polysorbate-80 medium 3 for 5 days and standardized to 25 nephelometer units for use in the MA test. Sera were received from the following animals: 16 antelope, 110 cattle, 10 goats, 43 horses, and 58 pigs. Each cattle and pig serum sample was divided into 3 aliquots and treated as follows:
(1) no inactivation, (2) inactivation at 56 C for 10 minutes, and (3) inactivation at 56 C for 30 minutes. The sera from the other animals were divided; 1 aliquot was inactivated at 56 C for 10 minutes, and the other was not inactivated.
Initial testing was conducted on cattle and pig sera, and none showed enhancement of MA titers of more than 12-fold dilution following heat-inactivation. No differences in titers were seen in sera from antelope and goats after inactivation; however, 3 of 43 (7%) horse sera tested yielded enhanced titers to either australis or icterohaemorrhagiae. Each set (treated and nontreated) of the 3 sera was then tested on 6 separate days, and the geometric mean titer (GMT) was determined in an attempt to narrow reader error that can result from subjective interpretation of the MA test (Table 1) . Although the MA test is performed routinely in diagnostic laboratories, it lacks standardization, which results in inconsistencies between and within laboratories 5 The significance of finding enhanced antibody titer to L. interrogans in equine serum following heat-inactivation is not known, but this report represents the second documentation of an enhanced MA titer following heat-inactivation, and as such, this phenomenon may warrant further investigation.
Pathogenic microorganisms are those that possess virulence determinants that permit evasion of the major host defense mechanisms such as the complement system. 3, 4, 6, 9 The decision to classify a microorganism as resistant or Salient to the pathogenicity of a microorganism is whether susceptible to-the action of complement is largely empirical. the same, or decreased, they were declared to be resistant, intermediate, or sensitive, respectively. 8 Other workers have plotted growth curves and then, based on the observation of The in vitro testing of a microorganism's ability to resist the action of complement is paramount in the study of disease pathogenesis. At the present time, there are primarily 2 methods that are used to determine resistance or sensitivity of obvious differences, stated that one microorganism was more microorganisms to the action of complement: the qualitative resistant to complement than another. 10 microtiter technique' and the plate count technique. 8,10 The microtiter method is nonquantitative. The plate count method is long and laborious and is not accurate. Replicate plates have discrepancies that are attributable to uneven distribu-
